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Description . 

The present invention relates generally to a multi- 
plexed signal transmission system, and more parlicular- 
ly, to a multiplexed sigrtal transmission system which 
transmits/receives s\vitching pulses; mode informatipn 
such as recording mode, playback mode, etc. through 
the minirrtum numt>er of channels to/from a plurality of 
magnetic heads and amplifiers mounted on a rotary 
head of a video tape recorder. 

In a video tape recorder (hereinafter referred to as 
a VTR), video signals and audio signals are recorded or 
played back on/from a magnetic tape using a rotary 
head. Therefore, the rotary head is provided at a rotary 
substrate side of a rotary drum. As is well known, a ro- 
tary transformer is used to transmit signals to this rotary 
head from a stationary circuit substrate section or from 
the rotary substrate section to the stationary substrate 
section. Recently, the functions of VTRs have ad- 
vanced, and there ^re yjR? which are capable of per- 
forming not only regular recordlrig/playback operatioris 
simply using two rotary heads but also trick plays pro- 
vided with nnany rotary heads. In addition, such a system 
has been developed not only for recording/playback of 
video signals by a video rotary head but also for audio 
signal recording/playback on the same tracks as video 
tracks. 

As a result, rotary transfomners provided with many 
. transmission channels have come into use and costs 
have become expensive, resulting in an increase in the 
cost, of the entire VTR set . In addition, as various rotary 
heads have become selectable according to VTR spec- 
ifications, rotary transformers have been demanded to 
have corresponding specifications and the number of 
models has increased, impeding their standardization. 

To solve such a problem, a new system has been 
developed to reduce the number of channels of a rotary 
transformer and standardize rotary transformers by in- 
corporating amplifiers for amplifying playback signals of 
heads, a head selector switch for selecting over these 
amplifiers and a recording system distribution switch on 
a rotary substrate in the rotary drum. 

= For instance, this system has been proposed in 
'Head Switcher System for Consumer VCR", Digest of 
Technical Papers, ICCE; June 6-8 1990; pp 96-97; Y 
Hanaoka et al. In this system, a head switching signal 
for controlling a head selector switch provided on the 
rotary head section and such mode infonmation as re- 
cording, playback, etc. are multiplexed and transmitted 
to the rotary head section through single channel. That 
Is, the head switching signal edge information is FM 
modulated and this FM wave is AM modulated to single 
channel signal according to the mode infomiation, mak- 
ing it possible to transmit a plurality of control signals 
through single channel. 

There are two head switching signals, i.e., a video 
head switching signal VSWP for switching the video 
head channels CHI and CH2 and an audio head switch- 



ing signal ASWP for switching the audio head channels 
CHI and CH2- Normally, the mutual phase relation of 
these selector signals VSWP and ASWP is always kept 
constant. Further, wh^n a control by a well known dou- 

6 ble azimuth f pur heads system is performed, a head am> 
plifier switching signal HASW for switching a pair of SP 
heads and a pair of EP heads also becomes necessary. 
When a trick play in the SP mode is canied out by paying 
attention to this amplifier switching signal, the phase of 

10 this amplifier switching signal is variable. In addftipn, as 
mode infonmation, not only the recording mode and the 
playback mode but also a trick play mode, head config- 
uration information, etc. become necessary. 

However, according to a conventional multiplexed 

IS signal transrriission system, FM waves are AM modu- 
lated according to mode information, but the resolution 
pf AM modulation level is restricted on the systeni, and 
thus the multiplexing becomes difficult. Therefore, only 
binary mode information showing the playback mode 

20 can be transmitted at the most and the system is inferior 
in expandability. Further, the phase of the head amplifier 
switching signal HASW varies in potential level as de- 
scribed above, and means for transmitting such phase 
infornoation simultaneously with this signal is demand- 

25 ed. Furthenrnore, if an FM demodulator at the rotary 
head section fluctuates, the DC level after demodulation 
may fluctuate and a malfunction can be caused. 

As described above, a conventional rotary head 
amplifier system is restricted in transmission of many 

30 control signals and inferior in flexibility and therefore, a 
system which is capable of transmitting nnany kinds of 
control signals and providing a stable and efficient opr . 
eration has been demanded. 

Further, a video multi VTR with a head almost the 

35 same width as the track pitch (19|am) (hereinafter re- 
ferred to as a narrow head) added in order to further 
pronrpte a picture quality in the three-times mode (EP 
mode) and a Hi-Fi multi VTR (two kinds of paired Hi-Fi . 
heads are required to satisfy the VHS Hi-Fi standard) 

40 which is capable of high fidelity recording/playback of 
all television signals of NTSC/PALySEGAM color televi- 
sion systems.have been proposed in recent years. In 
such VTRs it becomes an important factor that many 
kinds of control signals described above can be tran&* 

^ mitted accurately in fewer channels to the rotary head 
section. 

However, the multi-head system has not been suf- 
ficiently carried out for a conventional rotary head anrv 
plifier system. For instance, in the case of a Hi-Fi VTR, 

50 it is necessary to reduce. switching noise which Is gen- 
erated when switching a narrow head and an EP normal 
head, that is, the system switching of multi-head system 
but no countemneasure was carried out for reducing 
switching noise. 

ss Here, a general consideration of a method for re- 
ducing head system switching noise of a multi-head sys- 
tem willbe explained with reference to a video multi sys- 
tem. 
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FIGURE 4(A) shows an example of the head ar- 
rangement of a video multi system similar to that dis- 
closed in the paper "Head Switcher System for Consunr)- 
er VCR" mentioned earlier. A1/A2 are Hi-Fi heads, 
S1/E2 and S2/E1 are conventional double azimuth four- 
heads, and N1/N2 are EP narrow heads. A timing chart 
for changing the head system f roni, for instance, El to 
N1 in this system Is shown in a set of FIGURES 4(B). In 
FIGURE 4(B). FIGURE 4(B)(a) Is a Hi-Fi head switching 
signal ASWP. FIGURE 4(B)(b) is a video head switching 
signal VSWP, FIGURE 4(B)(c) is an equivalent EP head 
switching signal EPSWP, FIGURE 4(B)(d) is a narrow 
head switching signal NSWP AND FIGURE 4(B)(e) Is a 
head system switching information. In these timing 
charts of FIGURE 4(B), If the head system is switched 
during the indicated overlap period , head switching 
noises can be almost suppressed without ciausing the 
lack of playback signals as both El and N1 are kept in 
contact with a recording tape. In the rotary head ampli- 
fier system it is also necessary to transmit head system 
switching infonnation to the rotary section during the 
similar period but no countermeasure has been made. 

As described above, a conventional rotary head 
amplifier system Is restricted in transmission of many 
control signals and inferior in flexibility and therefore, a 
system which Is capable of transmitting many kinds of 
control signals and providing a stable and efficient op- 
eration has been demanded. 

Further, when the rotary head amplifier system Is 
applied to a multi-head VTR, if it is intended to transmit 
a head system switching information in addition to var- 
ious switch selector signals and mode information, no 
sufficient measure has been provided to set the timing 
for the switching at a position where rip noise Is gener- 
ated. 

The present invention therefore seeks to provide a 
multiplexed signal transmission and receiving appara- 
tus which is capable of transmitting many control signals 
accurately and stably through a single channel. 

The present invention also seeks to provide a mul- 
tiplexed signal transmission and receiving apparatus 
which is capable of easily transmitting head system 
switching information when transmitting various switch 
selector signals and mode information, setting a head 
system switching timing at a position where no noise is 
generated and is applicable to both video multi system 
and Hi-Fi multi system. 

According to one aspect of the present invention, 
there is provided a multiplexed signal transmission sys- 
tem comprising: 

means for receiving a first group of square pulses 
•having a fixed phase relation to each other; 

characterised in that, the system further compris- 
es: 

. means for generating edge pulse trains containing 



all edges extracted frprn the square pulses in the 
phase sequence; 

means for generating edge attribute infonnation 
representing an attribute of edge following after a 
5 prescribed edge in the same edge pulse train; 

means for converting a plurality of parallel data 
comprising the edge attribute inforrnation and mode 
information for controlling a system status into a se- 
rial data; 

10 means for aligning the serial data corresponding to 
the edge pulses after the edge pulses; 
means for generating a four-level signal having a 
ref ereripe signal level, a first level associated with 
clocks for the serial data, a second level associated 

15 with the serial data superposed on the clock and a 
third level associated with the edge pulses; and . 
means for generating a transmission multiplexed 
signal by frequency modulation of the four-level sig- 
nal- 

20 

According to a second aspect of the present invent 
tion, there is provided a multip.lejced signal receiving sys- 
tem comprising: 

25 means for receiving a rnultiplexed signal transmit- 
ted from a trarismissipn section; • 

characterised in that the system comprises: 

. 30 means for demodulating a four-level signal from the 
received multiplexed signal by frequency demodu- 
lation; 

means for decoding serial data and an edge pulse 
train from the four-level signal; 
35 means for reproducing edge attribute information 
and mode information using the serial data; and 
means for reproducing square pulses construGting 
a first group of square pulses using the edge at- 
tribute information. 

40 

In addition to the above construction, the above as- 
pects of the present inverjtion can includes a detector 
for detecting edges of at least one square pulse of the 
group of the square pulses, and an extractor for extract- 
's ing head switching infomnatipn in the reproduced mode 
Information at a timing of detecting the edges during an 
overlapping period of head systems. 

For a better understanding of the present invention 
and many of the attendant advantages thereof refer- 
so ence will now be made by way of example to the acconr)- 
panying drawings, wherein: 

FIGURE 1 is a block diagram showing 9 first em- 
bodiment of the multjplexed signal transmission 
65 system according to the present invention; 

FIGURE 2 is a timing chart for explaining the oper- 
ations of the system shovvn in FIGURE 1; 
FIGURE 3 is a block diagram showinga second em- 
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bodimerit of the multiplexed signal transrhission 
system according to the present invention; " • 
FIGURE 4 is a head system diagram and a timing 
chart shown tor explaining an example of the oper- 
ation of the system shown in FIGURE 3; and 
FIGURE 5 Is a block diagram showing a third ern^ 
bodiment of the multiplexed signal transmission 
system according to the present invention. 

The present Invention will be described in detail yvith 
reference to the FIGURES 1 through 5. Throughout the 

drawings, like or equivalent reference numerals or let- 
ters will be used to designate like or equivalent elements 
for simplicity of explanation. 

Referring now to FIGURES 1 and 2, a first embod- 
iment of the multiplexed signaltransmission system ac- 
cording to the present invention will be described in de- 
tail. FIGURE 1 shows a transmission section and a re- 
ceiving section of the multiplexed signal transmission 
system, e.g., a stationary section and a rotary drum sec- 
tion of a VTR. FIGURE 2 shows a signal waveform dia- 
gram for explaining Ihe operation of the system shown 
in FIGURE 1 , In FIGURE 1 . a video head switching sig- 
nal VSWP is supplied to an input terminal 11 and an au- 
dio head switching signal ASWP is supplied to an Input 
terminal 12. Further, a plurality of mode data are sup- 
plied to an input terminal 13 while a head amplifier se- 
lecting signal H ASW Is supplied to an input terminal 1 4. 

The video head switching signal VSWP and the au- 
dio head switching signal ASWP are input to an edge 
pulse train detector 21 and an edge attribute detector 
22. The edge pulse train detector 21 outputs an edge 
pulse train, with a combination of all edges of a switching 
signal extracted in a phase sequence, to a serial transfer 
sequencer 23 and a four-level signal generator 25. Fur- 
ther, video edge pulse VE and audio edge pulse AF are 
supplied to the edge attribute detector 22. The edge at- 
tribute detector 22 is capable of predicting which signal's 
edge will come arise and how polarity changes by uti- 
lizing the conditions that mutual phase relation between 
the video head switching signal VSWP and the audio 
head switching signal ASWP is kept constant and that 
it is possible to specify a current edge within signal's 
edges. Based on this prediction, attribute Information 
(polarity) of the following edge is generated and sup- 
plied to a parallel-serial converter 24 as edge attribute 
information (for instance, 2-bit parallel data). Mode in- 
formation (for instance, 4-bit parallel data) from the input 
tenminal 1 3 has been given to the parallel-serial convert- 
er 24. 

The parallel-serial converter 24 has been supplied 
with a timing signal from the serial transfer sequencer 
23 and outputs serial data based on this timing signal. 
This serial data is supplied to the four-level signal gen- 
erator 25. Serial clocks from the serial transfer sequenc- 
er 23 and edge pulse trains from the edge pulse train 
detector 21 have also been supplied to the four-level 
signal generator 25. 



Here, the video head switching signal VSWR audio 
head switching signal ASWP, edge pulse train, serial da- 
ta and serial clock wjll be explained with reference to 
FIGURE 2. 

s FIGURES 2(A) and 2(B) represent the video head 
switching signal VSWP and the audio head switching 
signal ASWP. respectively. These switching signals 
VSWP and ASWP are always kept in constant phase 
relation to each other. Pulses CI in FIGURE 2(C) are 

10 edge pulses representing the edge timings of the switch- 
ing signals VSWP and ASWP extracted therefrom in a 
phase sequence. Then, following the edge pulses CI, 
: serial data SD are arranged In the example in FIGURE 
2, the data SD are each constructed as 6-bit serial data. 

IS A set of the first four bits of this serial data SD represents 
a mode information MD and a set of the later two bits 
represents an edge attribute data AD. These bits of data . 
have been superposed on respective clocks. 

The attribute data AD will be explained in detail be- 

20 low. This attribute data AD represents a polarity of the 
next coming edge by its contents. In the case of the ex- 
. ample shown In FIGURE 2, it shows the phase relation 
that the edge of the positive audto head switching signal 
ASWP comes next to the edge of the positive video head 

2S switching signal VSWP, the edge of the negative video 
head switching signal VSWP comes next to the edge of 
the positive audio head switching signal ASWP and fur- 
ther, the edge of the positive video head switching signal 
VSWP comes next to the edge of the negative audio 

30 head switching signal ASWP. 

Further, in the four-level signal generator 25. thefol- 
bwing relation has been set for the edge pulse train, 
serial data and clock level. Tiiat is, clock has been set 
at a first level L1 against the reference level Lr, serial 

3S data superposed on this clock has been set at a second 
■ level 12, the edge pulse at a third level L3, and the en- 
tirety of these levels have formed the four^level sijgnal. 

The four-level signal thus obtained is frequency 
modulated (FM) at a frequency modulator 26 and this 

40 FM wave Is further supplied to an amplitude modulator 
27, where the FM wave is amplitude modulated (AM) by 
; a head amplifier switching signal HASW and is transmit- 
ted as a multiplexed signal through a single channel 
coupled to an output terminal 28 of the transmitter sec- 

45 tion. 

Now, a system for demodulating the multiplexed 
signal transmitted as described above will be explained. 

The multiplexed signal is introduced into an iriput 
terminal 31 and supplied to an amplitude demodulator 

so S2andafrequencydemodulator33.Fromtheamplitude 
demodulator 32. a playback head amplifier switching 
signal HASW can be obtained. Further, a playbackfour- 
level signal can be obtained from the frequency demod- 
ulator 33. This four-level signal is supplied to a clamper 

ss 34 and the reference level (the minimum potentiaO is 
reproduced for stabilizing the next decoding process. 
The clamper 34 requires a capacitor but as the minimum 
potential period is bng, a capacitor of bw capacitance 
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Is sufficient and this makes it easy to incorporate a ca- 
pacitor when integrating the clamper 34. The output of 
this clamper 34 (four-level signal) is supplied to a four- 
level signal decoder 35. In this decoder 35, an edge 
pulse train is reproduced in response to the four levels ^ 
and it Is possible to play back serial data SD (the former 
part mode Information MD and the latter part edge at- 
tribute data AD) and a clock signal. The serial data SO 
(including the mode Inforrriation MD and the edge at- 
tribute data AD) Is supplied to a serial-parallel converter io 
36. The serial-parallel converter 36 separates the mode 
Information MD and the edge attribute data AD based 
on the clock and supplies the parallel converted edge 
attribute data AD to a square pulse regenerator 37 and 
the parallel converted mode information MD to a syn- is 
chronizer 38. In the square pulse regenerator 37, the 
video head switching signal VSWP and the audio head 
switching signal ASWP are regenerated using the edge 
attribute data and edge pulse train. The synchronizer 38 
outputs the mode information in synchronism with the 20 
• edge pulse train as a system status switching signal. 
FIGURE 2{D) shows that mode information MO. Ml, M2, 
and so on were sent out. . 

The system described above Is capable of transrnit- 
ting various mode data and even when there exist many ss 
rotary heads/playback amplifiers, recording amplifiers, 
etc. on the rotary substrate section, is capable of trans- 
mitting these control data. Video head and audio head 
switching signals are OQt limited to only one set but can 
. be combined in many sets. Further, in the trick play, out- so 
puts of a plurality of heads are selectively led out. In this 
case, the head output selection tinning phase is not kept 
constant but is optionally selectable. Therefore, the 
head amplifier switching signal HASW can be transmit- 
ted successively with its output phase sequence deter- 3S 
mined in advance according tothe trick play and by sup- 
plying it to the AM modulator. It is possible to hold mode 
Information at the rotary substrate section and when 
clearing then, it can be controlled using the serial data. 
The rotary substrate section mode information using 40 
method can be freely designed according to functions 
and configurations of rotary head apparatus. Therefore, 
in the above embodiment, when square pulse edges 
were extracted in phase sequence, all edges were ex- 
tracted. However, it is not necessary to extract all edges 45 
if the sequence or time is as set in advance. In addition, 
although the frequency modulated signal is to be trans- 
mitted after amplitude modulation by the second square 
pulse in the embodiment, the frequency modulated sig- 
nal may be transrrijtted as it is. so 

Further, when transmitting the four-level signal, 
even if the FM demodulator fluctuates, decoding error 
in the decoder can be eliminated by clamping the de- 
modulated output as the minimum potential has been 
set. Further, the power supply to the rotary substrate ss 
section may be made by, for instance, a transmission 
means using a slip ring. In addition. In the example 
shown in the figure, it is shown to transmit serial data 



Imnriediatety after edge pulses. It is however sufTicient 
to complete transfer of related serial data between re- 
spective edge pulses. Howeyer, transfer of serial data 
must be completed before arrival of the following edge 
and rmny more data can be transmitted vyhen the trans- 
fer Is started immediately afterthe edge pulses. Further, 
the reference level may be set in the section where no 
serial data exist although, in the above explanation, it 
was explained that the reference level Is presei)t In the 
serial data section. 

Referring now to FIGURES 3 and 4, a second em- 
bodiment of the multiplexed signal transmission system 
according to the present invention will be described. 

In FIGURE 3, the same reference numerals have 
been assigned to the same parts as In FIGURE 1 . Those 
parts differing from the embodiment in FIGURE 1 yviil be 
explained. In the receiving section, the audio head 
switching signal ASWP frorn the square pglse regener- 
ator 37 is further led to a both ends edges detector 40. 
The edge pulse detected in the both ends edges detec- 
tor 40 is supplied to the synchronous pulse input termi- 
nal of a synchronizer 39. To an input terminal of the syn- 
chronizer 39, the data output terminal of the serial-par- 
allel converter 36 is connected. Head system switching 
inforrmtion is led to this data output terminal. This head 
system switching information is supplied to the head 
system switching system through the synchronizer 39 
at the center of the head system overlap period. 

FIGURE 4(A) shows an example of the video multi- 
system heads arrangement. A1/A2 are the Hi-Fi heads, 
S1/E2 and S2/E1 are the double azimuth four heads, 
and N1/N2 are the EP narrow heads. The timing chart 
for changing the head systems, for instance, from E1 to 
N1 in this system Is shown in FIGURE 4(A). In FIGURE 
4(B), (a) is the Hi-Fi head switching signal ASWP. (b) is 
the video head switching signal VSWP. (c) is the EP 
head switching signal EPSWP, (d) is the narrow head 
switching signal NSWP and (e) is the head system 
switching information. In this timing chart, If the head 
system is switched during the indicated overlap period , 
head switching noise can be almost suppressed without 
causing lack of any portion of playback signal as both 
E1 and N1 are kept in contact with a recording tape. 

Now, an example for transmission and receiving of 
the head system switching information will be explained. 
First, when transmitting the head system switching in- 
formation from the stationary section, the head system 
switching information is transmitted (prepared) in the 
corresponding switching signal period (the E2 head ac- 
tive period In FIGURE 4) before the overiap period. 
There are two periods for this transmissbn. That is, one 
Is a prescribed period from the leading edge of the audio 
head switching signal ASWP and the other Is a pre- 
scribed period from the trailing edge of the video head 
switching signal VSWP. Even when the head system 
switching information is transmitted in either period, the 
head system switching information output timing will 
agree with the failing time of the audio head switching 
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sjgnal ASWP at the rotary section because the synchro- 
nizer 39 has been provided. Whenever the head system 
switching informaition is output In synphrpnization with 
this falling edge, the point of time for switching exists at 
the center of the overlap period as illustrated in FIGURE 
4. 

Jn this embodiment, the head system switching in- 
formation is output in synchronism with the edge of the 
audio head switching signal ASWP by the synchronizer 
39. So, the head system switching information prepar- 
atory period at the transmission section can be any pe- 
riod out of the half period of the video head switchirig 
signal VSWP. Therefore, a microcomputer which, gen- 
erating the head system switching informatiori at the re- 
ceiving section and sending it to the serial-parallel con- 
verter 24, increases the degree of freedom for its trans- 
fer time. Thus, the head system switching information is 
output at a proper point of time at the rotary section. 

FIGURE 5 illustrates the third embodirnent of the 
present Invention. 

In this embodiment, the apparatus of the present 
invention is applicable to both the video multi-system 
and the Hi-Fi mufti-system. This embodiment is alrndst 
the same as the second embodiment illustrated in FIG- 
URE 3 and the same signs have been assigned to the 
same parts. What are differing from those in the second 
embodiment shown in FIGURE 3 are that the audio 
head switching signal ASWP and the video head switch- 
ing signal VSWP have been connected to respective in- 
put terminals of a selector 41 , 
and the selected output of this selector 41 Is supplied to 
the both ends edges detecting circuit 40. The selector 
41 selects the audio head switching signal ASWP when 
switching the video head systems, and selects the video 
head switching signal VSWP when switching the audio 
head systems. Thus, when switching the video head 
systems and the audio head systems, any head system 
is selectable at the center of respective overlap periods. 

Further, in this case the control signal of the selector 
41 may be transmitted through the Information route 
from the rotary section or It may be preset in advance 
at the rotary section according to the head system (the 
video multi-system, the Hi-Fi multi-system). The station- 
ary section and the rotary section circuits have been 
composed of integrated circuits, respidctively and can 
be used as highly flexible systems. 

As described above, according to the present in- 
vention it is possible to transmit many control signals 
accurately and stably through single channel and the 
degree of freedom can be further expanded. In addition, 
It is also possible to output the head system switching 
Information at a proper timing (at the center of the over- 
lap period) at the rotary section in the multi-heads sys- 
tem, suppressing generation of switching noise. How- 
ever, a timing to transmit the head system switching in- 
formation from the stationary section is not subject to a 
severe restriction but it Is possible to give a margin to a 
data output timing program of a microcomputer, etc. at 



the transmission section. Further, if the rotary section 
and the stationary section have been integrated on a 
single chip, the circuit pf the preserit invention will have 
an extremely high ajdaptability to various rotary hqad 

s systerris. 

As described above, the present invention can pro- 
vide ah extremely preferable multiplexed signal trans-, 
miss'ion isystem. 

While there have been illustrated and described 

10 what are at present considered to be preferred embod- 
irnents of the present invention, it will be understood by 
those skilled in the art that various changes and modi- 
fications may be made, and equivalents may be substi- 
tuted for elements thereof without departing from the 

IS scope of the present Invention as defined In the append- 
ed claims. In addition, many modifications may be made 
to adapt a particular situation or material to the teaching 
of the prissent Inventbn without departing from the 
scope thereof. Therefore, it is intended that the present 

20 invention not be limited to the particular embodiment 
disclosed as the best mode contemplated for carrying 
out the present invention, but that the present invention 
include all embodiments falling within the scope of the 
appended claims. 

2S : 

Claims 

1. A multiplexed signal transmission system compris- 
30 ing: 

means (11, 12) for receiving a first group of 
square pulses having a fbced phase relation to 
each other; 

35 

characterised In that the system further com- 
prises: 

means (21) for generating edge pulse trains 
40 containing all edges extracted from the square 

pulses in the phase sequence; 
means (22) for generating edge attribute Infor- 
mation representing an attribute of edge follow- 
ing after a prescribed edge In the same edge 
45 pulse train; 

means (24) for converting a plurality of parallel 
data comprising the edge attn'bute information 
and mode infomnation for controlling a system 
status into a serial data; 
so means (23) for aligning the serial data corre- 

sponding to the edge pulses after the edge 
pulses; 

means (25) for generating a four-level signal 
having a reference signal level, a first level as- 
ss . sociated with clocks for the serial data, a sec- 

ond level associated with the serial data super- 
posed on the clock and a third level associated 
with the edge pulses; and 
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means (26) for generating a transmission mul- 
tiplexed signal by frequency modulation of the 
four-level signal. 

2. A multiplexed signal transmission system as 
claimed in claim 1, wherein the fourMevel signal 
generating means (25) comprises means for setting 

. up a level period In which there exists no serial data 
that becomes the reference for four-level signal be- 
tween the serial data arrangement and following 
edge pulse: 

3. A multiplexed signal transmission system as 
claimed in claim 1, further comprising means (27) 
for obtaining multiplexed signals to be transmitted 
by further modulating the frequency modyjatedsljg- 
nals by a second square pulse, 

4. A multiplexed signal transmission system as 
claimed in clairn 3, wherein the first group of square 
pulses contains a video head switching signal and 
an audio head switching signal, the second square 
pulse contains information for switching head am- 
plifiers provided on the rotary head section sub- 
strate of a video tape recorder, and wherein the 
mode information contains information for switching 
various switches provided on the rotary head sec- 
tion substrate. 

5. A multiplexed -signal transrnissjon system as 
claimed in any preceding claim, characterised in 
that the parallel data comprise the edge attribute in- 
formation and mode Information including switching 
information for switching head systems of a multi- 
head system. 

6. A multiplexed signal transmission system as 
plaimed in claim 5. wherein at least one of the 
square pulses has a video head switchirig signal, 
and wherein the multi-head system has an audio 
multi-head system. 

7. A nnultiplexed signal transmission system as 
claimed in claim 5 or 6, wherein at least one of the 
square pulses has an audio head switching signal, 
and wherein the multi-head system has a video mul- 
ti-head system. 

8. A multiplexed signal transmission system as 
claimed in claim 6, wherein the square pulses have 
a video head switching signal and an audio head 
switching signal which are selectively supplied to 
the means for generating edge pulse trains. 

9. A multiplexed signal receiving system comprising: 

means (31) for receiving a multiplexed signal 
Jransrnitted from a transmission section; 



charact€irisj9d in that the system .comprises: 

means (33. 34) for dernodulatipg a four-level 
signal from the received multiplexed signal by 

5 frequency demodulation; 

means (35) for decoding serial data and an 
«dge pulse train from the four-level signal; 
means (36) for reproducing edge attribute in- 
fomnation and mode infomnatipn using the seri- 

10 al data; and 

means (37) for reproduclrig square pulses con- 
structing a first group of square pulses using 
the edge attribute information. 

IS 1 0. A multiplexed signal receiving system as claimed in 
ctairn 9, yvherein the fourMevel signal demodulating 
means comprises means (34) for gene rati rig a ref- 
erence level by clamping a level during a period iri 
which there exists no serial data of the frequency 

20 demodulated four-level signal to a constant level. 

11 . A multiplexed signal receiving systern as claimed in 
claim 9, further comprising means for extracting a 
second square pulse by amplitude demodulation of . 

25 the received signal. 

12. A multiplexed signal receiving system as claimed in 
claim 11, wherein the first group of square pulses 
contains a video head switching signal and an audio 

30 head switching signal, the second square pulse 
.contains information for switching head amplifiers 
. provided on the rotary head section substrate of a 
videotape recorder, and wherein the mode .Informa- 
tion contains inforrnation for switching various 

35 switches provided on the rotary head section sub- 
strate. 

13. A multiplexed signal receiving system as claimed In 
one of claims 9 to 1 2, further conriprising: 

means for detecting at least one square pulse 
edge out of the above square pulses; and 
means for outputting the information for switch- 
ing various switches, contained in the repro- 
45 duced mode information, at an edge detecting 

timing in a multi-head system overlap period. 

14. A multiplexed sigrial receiving system as claimed in 
claim 13, wherein at least one of the square pulses 

so has a video head switching signal, and wherein the 
multi-head system has an audio multi-head system. 

1 5. A multiplexed sigrial receiving system as claimed In 
claim 1 3 or 1 4, wherein at least one of the square 

S5 pulses has an audio head switching signal, and the 
multi-head system has a video multi-head system. 

16. A multiplexed signal receiving system asclainried in 
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claim 13, Wheriain the scjuare pulses havb a video 
head switching signal and an audio head switching 
signal which are selectively supplied to the edge de- 
tection means. 



Patentanspriiche 

1. Muttiplexsignal^ 



stem; uinfassend: 



Vorridhtungen (11, 12) zum Empfangen einer 
ersten Gruppe von Rechteckimpulsen, die un- 
tereinander eine teste Phasenbeziehung auf- 
weisen, 

dadurch gekennzeichnet. daS das System 
zudemumfaSt: 

eine Vorrichtung (21) zum Erzeugen vom Flan- 
kenirtipulsfolgen, die alie Fianken enthalten, 
die aus den Rechteckimpulsen in der Phasen- 
folge entnommen wurden; 
eine Vorrfchtung (22) zum Erzeugen von Flan- 
kenattributinformation, die etn Attribut einer 
Flanke darstellt, die nach einer yorgesehriebe- 
nen Flanke in der gleichen Flankenlmpulsfolge 
folgt; 

eine Vorrichtung (24) zum Umsetzen einer An- 
zahl paralleler Daten, die die Flankenattributin- 
fonmation umfassen und Modusinformation 
zum Steuern eines Systennstatus, in serielle 
Daten; 

eine Vonrichtung (23) zum Ausrichten der seri- 
ellen Daten, die den Flankenimpulseni entspre- 
chen, nach den Flankenimpuisen; 
. eine Vorrichtung (25) zum Erzeugen eines Vier- 
pegelsignals. das aufweist einen Bezugssi- 
gnalpegel, einen ersten Pegel, derzu den Tak- 
ten fur die seriellen Daten gehort, einen zweiten 
Pegel, der zu den seriellen Daten gehort, die 
dem Takt uberlagert werden, und einem dritten 
Pegel, derzu den Flankenimpuisen gehort; und 
eine Vorrichtung (26) zum Erzeugen eines 
Obertragungsmultiplexsignais durch Fre- 
quenzmodulation des Vierpege (signals. 

2. Multiplexsignai-Obertragungssystem nach An- 
. spruch 1 , wobei die Erzeugungsvorrichtung (25) fur 

das Vierpegelsignal eine Einrichtung zum Einstel- 
len einer Pegelperipde enthalt, in der keine seriellen 
Daten existieren, und die der Bezug des Vierpegel- 
signals zwischen der seriellen Datenanordnung 
und den Toigenden Flankenimpuisen wird. 

3, A4ultlplexsignal-0bertragungssystem nach An- 
spruch 1, ferner umfassend eine Einrichtung (27) 
zum Ermittein von zu ubertragenden Multiplexsl- 
gnalen durch werteres Modulleren derfrequenzmo- 



dulierten Signate mit einem zweiten Rechteckinn- 
puls. 

4. Multiplexsignal-Ubertragungssystem nach An- 
spruch 3, wdbei die erste Gruppe Rechteckimputse 
ein Videokopf-Umschaftsignal und ein Audbkopf- 
Umschaltsignal enthalt, und der zweite Rechteck- 
impuls Information zum Umschalten der Kopfver- 
starker enthalt, die auf dem sich drehenden Kopf- 
tragerabschnitt eines Videorecorders bereitgesteltt 
sind, und wobei die Modusinformation Information 
zum Schalten verschiedener Schalter enthalt, die 
auf dem sich drehenden Kopftragerabschnitt bereit- 
gestellt sind. . 

5. Multipiexsignal-Obertragungssystem nach irgend- 
einem vorhergehenden Anspruch, dadurch ge- 
kennzeichnet, daB die parallelen Daten die Flan- 
kenattributinformation und die Modusinformation 
einschlieSiich der Schaltinformation zum Schalten 
der Kopfsysteme eines Mehrkopfsystems enthalti 

6. Multiplexsignal-Obertragungssystem "nach An- 
spruch 5, wobei mindestens einer der Rechteckim- 
pulse ein Videokopf-Umschattsignal aufweist, und 
wobei das Mehrkopfsystem ein Audio-Mehrkopfsy- 
stem besitzt. 

7. Multiplexsignal-Ubertragungssystem nach Ari- 
spriich 5 oder 6, wobei mindiestens einer der Recht- 
eckimpulse ein Audiokopf-Umschaltsignal auf- 
weist, und wobei das Mehrkopfsystem ein Video- 
Mehrkopf system besrtzt. 



36 8. Multiplexsignal-Obertragungssystem nach An- 
spruch 5. wobei die Rechteckimpuise ein Video- 
kopf-Umschaftsignal und ein Audiokopf-Umschalt- 
signal auf weisen, die ausgewahit in die Vorrichtung 
zum Erzeugen der Flankenlmpirlsfoige eingespeist 
werden. 
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9. Multiplexslgnal-Empfangssystem, umfassend: 

eine Vorrichtung (31) zum Empfangen eines 
Multlplexsignals, das von einem Sendeab- 
schnitt uberlragen wird, 

dadurch gekennzeichnet, daB das System 
umfaBt: 

Vorrichtungen (33, 34) zum Demodulieren ei- 
nes Vierpegelsignais aus dem empfangenen 
Multiplexsignal durch Frequenzdemodulation; 
eine Vorrichtung (35) zum Decodieren serieller 
Daten und einer Fiankenimpulsfofge aus dem 
Vierpegelsignal; 

eine Vorrichtung (36) zum Reproduzieren der 
Flankenattributinforrtiation uhd der Modusin- 
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formation mit Hilfe der seriellen Daten; iind 
. eine Vorrichtung (37) zum Reproduzieren der 
Rechteckimpulse, die mIt Hilfe der FlanHenat- 
tributinfprmation eine erste Gruppe Rechteck- 
irnpulse aufbaut. • 

1 0. Multiplexsignal-Empfangssystem nach Anspruch 9. 
wdbei die Vierpegelsignal-Demoduiiervorrichtung 
eine Vorriciitung (34) zum Erzeugen eines Bezugs- 
pegels umfaBt. und zwar durch das Festhalten ei- 
nes Pegels auf einem konstanten Wert wahrend ei- 
ner Periods, in der keine seriellen Daten des fre- 
quenzdemodulierten Vierpegelsignals existieren. 

1 1 . Multiplexsignai-Empfangssystem nacii Anspruch 9. 
zudem umfassend eine Einrichtung zum Entneh- 
men eines zweiten Rechteckinripulses durch Ampli- 
tudendemodulation des empfangenen Signals, 

12. Multiplexsignal-Empfangssystem nach Anspruch 
11 , wobei die erste Gruppe Rechteckimpulse ein Vi- 
deokopf-Umschaltsignal enthalt und ein Audiokopfr 
Umschaltsignal, und der zweite Rechteckirnpuls In- 
formation zum Schalten der Kopfyerstarker enthatt. 
die auf dem sich drehenden Kopftragerabschnilt ei- 
nes Videorecorders bereitgestellt sind, und wobei 
die l\/1odusinformation Information zum Schalten 
verschiedener Schalter enthalt, die auf dem sich 
drehenden Kppftragerabschnitt bereitgestellt sind.. 

13. Multiplexsignal-Empfangssystem nach irgendei- 
nem der AnsprOche 9 bis 12, femer umfassend: 

eine Vorrichtung zum Erkennen mindestens ei- 
ner Rpqhteckimpulsflanke aus den oblgen 
Rechteckimpulsen; und 
.eine Vorrichtung zum Ausgeben der Informati- 
on zum Schalten verschiedener Schalter. die in 
der reproduzierten Modusinformation enthal- 
ten ist, bei einem Flankenerkennungs-Timing 
in einer Mehrkopfsystem-Uberlappungsperi- 
ode. 

14. Multiplexsignal-Empfangssystem nach Anspruch 
13, wobei rnindestens einer der Rechteckimpulse 
ein Videokopf-Umschaltsignal aufweist, und wobei 
das Mehrkopfsystem ein Audio-Mehrkopfsystem 
besitzt. 

15. Multiplexsignal-Empfangssystem nach Ansprucli 
13 Oder 14, wobei mindestens einer der Rechteck- 
impulse ein Audipkopf-Umschaltsignal aufweist, 
und wobei das Mehrkopfsystem ein Video-Mehr- 
kopfsystem besitzt. 

16. Multiplexsignal-Empfangssystem nach Anspruch 
1 3, wobei die Rechteckimpulse ein Videokopf-Um- 
schaltsignal und ein Audiokopf-Umschaltsignal auf- 



weisen, die ausgewahlt in die Flankenerkenn.ungs- 
ypirichtung eiingespeist werden. 



s Reyendlcatipns 

1. Un systfeme de transmission pour signaux multi- 
plexes cpmprenant : 

10 des moyens (11.12) pour recevoir un prernier 

groupe d'impuls.ions carries prdsentant une re- 
lation de phase fpce Tune par rapport $ I'autre ; 

caractdfisS en ce que le systdme cpmprend en 
.t5 outre: 

■ des moyens (21 ) pour produire des trains d'im- 
pulsipns de flanc cpntenant tous les fl/ahcs ex- 
traits des impulsions carries de la sequence de 
20 phase; 

des moyens (22) pour produire des irifprma- 
tions d'attribut de flanc repr^seritant un attrlbut 
de flanc suivant un flaric prescrjt du mSme train 
2S d'irripulsipns de flaric ; . 

des mpyeris (24) pour cpnverlir un ensemble 
de donnees paralleles comprenant les informa- 
tions d'attribut de flanc et les informations de 
so mpde pour commander un 4tat de syst^me en 

donnees s6rie ; 

des mpyens (23) pour aligner les donnees sSrie 
eorrespondant aux impulsions de flanc aprfes 
35 les impulsions de flanc ; 

des moyens (25) pour produire un signal k qua- 
tre niveaux pr6sentant un niveau de signal de 
reference, un premier niveau asspci^ k des im- 
40 pulsions d'horloge pour les donndes s6ne, un 

second niveau associS aux donnSes series su- 
perpos^es aux impulsions d'horloge et un troi- 
sieme niveau associd aux impulsions de flanc ; 
et 

45 

des moyens (26) pour produire un signal mul- 
tlplex6 de transmission par modulation de fre- 
quence du signal ^ quatre niveaux. 

50 2. Un syst^me de transmission pour signaux multi- 
plexes tel que revendiqud k la revendication 1 , dans 
lequel jes moyens (25) de production du signal k 
quatre niveaux comprennent des moyens pour 6ta- 
blir une pdriode de niveaux dans laquelle il n'existe 

55 aucune donnSe sSrie qui deviant la reference pour 
le signal k quatre niveaux entre la disppsitbn des 
donnSes $erie et {'impulsion de flanc suivaota 
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3. Un syst&rne dia ^ansmission pour sigrtainc multi- 
plexes tel que revehdiqud ^ la revendication ^ i com- 
prenant en outre des moyehs (27) pour obtenir des 
signaux multiplexes devant dtre transmis par mo- 
dulation suppiementaire des signaux mo(jut#$ en 
frequence par une seconde impulsion carrde, 

4. Un syst6me de transmission pour signaux multi- 
plexes tei que revendlque h la revendication 3, dans 
lequel le prernier groupe d'impulsions carrees con- 
tient un signal de commutation de tStes video et un 
signal de commutation de tdtes. audio, la seconde 
Impulsion carrde contient des informations pour 
commuter des amplificateurs deletes pr^vus sur le 
substrat de la partie des t§tes rotatives d'un magne- 
toscope, et dans lequel ies informations de mode 
contienhentdes informations pour commuter divers 
commutateurs prdyus sur le substrat de [a partie 
des tdtes rotatives. 

5. Un systeme de transmission pour signaux multi- 
plexes tel que revendique dans une revendication 
precedente quelconque, caracterisd en ce que Ies 
donn6es paralleles comprennent Ies informations 
d'attribut de flanc et Ies informations de mode com- 
portant des informations de commutation pour com- 
muter Ies systemes de tStes d'un systerne ^ piu- 
sieurs tdtes. 

6. Un systeme de transmission pour signaux multi- 
plexes tel que revendlque a la revendication 5, dans 
lequel au moins une des impulsions carrees com- 
prend un Signal de commutation de tetes video, et 
dans lequel le systems h plusieurs tetes comprend 
un systeme k plusieurs tetes audio. 

7. Un systems de transmission pour signaux multi- 
plexes tel que revendlque k la revendication 5 ou 
6, dans lequel au moins une des impulsions carrees 
comprend un signal de commutation de tetes audio, 
et dans lequel le systeme k plusieurs tetes com- 
prend un systems k plusieurs tetes video. 

8. Un systems de transmission pour signaux multi- 
plexes tel que revendkiue k la revendication 5, dans 
lequel Ies impulsions carrees comprennent un si- 
gnal de commutation de tetes video et un signal de 
commutation de tetes audio qui sont appliques de 
maniere selective aux moyens de production des 
trains d'impulsions de flanc. 

9. Un systeme de reception pour signaux multiplexes 
comprenant: 

-des moyens (31) pour recevoir un.stgnal multi- 
plexe transmis k partir d'une partie de 
transmission ; 



caracterise en ce que ie systeme comprjsnd : 

des moyens (33, 34) pour demoduler, par de- 
rnpdulation de frequence, un signal k quatre ni- 
s veaux k partir du signal multlplexe re9u ; 

des rpoyens (35) pour decoder des donnees 
series et un train (^impulsions de flanc k partir 
du signal k quatre nryeaux; 

■ des moyens (36) pour reproduire des informa- 
lions d'attribut de flanc et des informations de 
rnode en utilisant ies donnees series ; et 

IS ■ des moyens (37) pour reproduire des impul- 

sions carrees formant un premier groupe d'im- 
pulsions carrees utjiisant Ies infomriatiqns d'at- 
tribut de flanc. 

20 10. Un systeme de reception pour signaux multiplexes 
tel que revendlque k la revendication g, dans lequel 
Ies moyens de demodulation du signal k quatre hi- 
veauxcomprerinentdes moyens (34) pour produire 
un niveau de reference en bloquant un niveau pen- 

2S dant une periode dans laquelle il n'existe aucune 
donnee serie du signal k quatre niveaux demoduie 
en frequence, k un niveau constant. 

11. Un systeme de reception pour signaux multiplexes 
30 tel que revendlque k la revendication 9, comprenant 
en outre des moyens pour extraire une seconde im- 
pulsion carree par demodulation d'amplitude du si- 
gnal regu. 

35 12. Un systems de reception pour signaux multiplexes 
tel que revendlque k la revendication 11, dans le- 
quel le premier groupe d'impulsions carrees con- 
tient un signal de commutation de tetes video et un 
'signal de commutation de tetes audio, la seconde 

40 Impulsion carrde contient des Infomnations pour 
commuter des amplificateurs de tetes prevus sur le 
substrat de la partie des tetes rotatives d'un magne- 
-toscope. et dans lequel Ies informations de mode 
contiennent des informations pour commuter divers 

45 commutateurs prevus sur le substrat de ia partie 
des tetes rptatives. 

13. Un systems de reception pour signaux multiplexes 
tel que revendlque dans une des revendications 9 
so k'\2, comprenant en outre : 

. des moyens pour detecter au moins un flanc 
d'impulsions carrees parmi Ies irhpulsions car- 
rees ci-dessus ; et 

55 

des moyens pour deiivrer tes informations pour 
commuter divers conrvnutateurs, contenues 
dans Ies informations de mode reproduites, k 
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une synchronisation de detection de flanc dans 
une p6fiode d© chevauchement d'un systdme 
k plusieurs tfites. 

14. Un systSnne de reception pour signaux multiplexes B 
tel que revendiqu^ k la revendicatlon 13, dans Je- . 
que! au nnoins una des impulsions carries com- 
prend un signal de commutation de tetes vid6o. et 
dans lequel le systj^me h plusieurs t§tes domprend 

un syst^me k plusieurs tdtes audio. 

15. Un syst6me de reception pour signaux multiplexes 
tel que revendiquS k la revendication 1 3 o.u 1 4, dans 
lequel au moins une des impulsions carries com^ 
prend un signal de commutation de tites audio, et *5 
le syst^me k plusieurs tetes comprend uri syst&me . 

£i plusieurs tStes video. 

16. Un systdme de reception pour signaux multiplexes 

tel que revendique k la revendication 13, dans le- 20 
quel ies impulsions carrees comprennent un signal 
de commutation de tetes video etun signal de com- . 
mutation de tetes audio qui sont appliques de ma- 
niere selective aux moyeris de detection de flanc. 

.25 
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